Objective: To assess the prevalence of Parkinson's disease (PD) among African-Americans compared to non-Hispanic Whites in a tertiary urban Movement Disorders center. Background: Contributing factors in the prevalence of Parkinson's disease (PD) based on race may improve health disparities in the United States. According to the largest study analyzing prevalence and incidence of PD among Medicare beneficiaries, the ratio of African-Americans (AA) to Caucasians in the general Medicare population is 9%, while the prevalence ratio of PD among AA compared to Caucasians is approximately 5%. Methods: We performed a retrospective analysis of African-American patients with PD in the movement disorders database at Boston Medical Center, which is the largest safety net hospital in New England. The demographics of the patients seen in the general neurology clinic are 30.57% AA and 38.06% non-Hispanic Caucasian. Results: The Movement disorders database included 488 patients, 327 of whom had PD. Of these, 287 were Caucasians and 18 were of African descent. Based on our clinic population the expected PD case ratio among AA compared to Caucasians was approximately 49%. The actual race ratio in patients of African descent compared to Caucasian was 6%, which was substantially lower than expected at Boston Medical Center. Conclusion: The demographics of the PD patients in our movement disorders clinic do not reflect the population at Boston Medical Center, or the demographics of our neurology clinic as a whole.
Introduction
Parkinson's disease (PD) is a progressive neurodegenerative disorder diagnosed primarily by clinical presentation and neurological examination. The prevalence of PD among the elderly population is approximately 1.6% [1] . The etiology and prevalence of PD is probably in most cases multifactorial with genetic and environmental risk factors. The most contributing factors of PD include age, sex, geographic location and race [1] . There is still limited knowledge in how race affects incidence of PD. African-Americans (AA) are diagnosed with PD at half the rate of Caucasians after controlling for age, sex, location of care, healthcare use, and reason for Medicaid eligibility [2] .
The difference in incidence rate of PD in AA compared to whites has not been explained so far by insurance, income, location of care, or healthcare utilization.
Further analyses have been recommended to find other potential causes, such as patient, physician and system factors. There have also been several studies analyzing patient perception and knowledge of PD among racial and ethnic groups.
African-Americans were less likely to report PD related disability compared to whites based on a small sample size of PD patients using the Unified Parkinson Disease Rating Scale (UPDRS) [3] . Understanding PD based on racial and ethnic groups may provide insight into recognizing disparities of diagnosis. Pan et al.
completed a mixed-methods cross-sectional study involving PD focus groups and survey study distributed to senior centers in Philadelphia, Pennsylvania. The study revealed a lack of understanding about PD symptoms, fear of the diagnosis and concern of becoming a burden to family [4] .
However, under-reporting of PD symptoms does not entirely explain disparities in PD treatment [5] [6] [7] . Another possible cause of delay in diagnosis may include a lack of referral from primary care physicians. Studies have shown that initial diagnosis of Parkinson's disease is done generally by the primary care [8] .
Analyzing the PD referrals of patients of African descent compared to Caucasians in a Movement Disorders clinic at an urban academic center serving a large number of AA may provide understanding for the delay in diagnosis.
Boston Medical Center is the largest safety net hospital in New England, as 59% of the population it serves is disadvantaged due to lack of access to care, race, ethnicity and social factors. The proportions of Blacks or AA and Whites or Caucasians in the population seen at the hospital were respectively 29.1% and 33.6% in 2011. The demographics of patients seen in the general neurology clinic are similar to the overall population at Boston Medical Center (AA 30.57% and Caucasians 38.06%) ( Table 1) . Therefore, the movement disorders clinic should have a comparable proportion of AA with idiopathic PD compared with Caucasians if incidence were the same in the two populations. Based on a study that analyzed the prevalence and incidence of Parkinson's disease per year in the United States Medicare beneficiary database, we expect that the incidence of PD in our African-American population would be about half of what it is in Caucasians [1] . This study, which was the largest to date analyzing incidence and pre- 
Methods
Data were abstracted from the movement disorders database from the Boston 
Data Analysis
The prevalence ratio of PD among AA compared to Caucasians in the general population is about 9% based upon the Willis article. The expected case ratio in our population was determined by multiplying the prevalence ratio of AA compared to Caucasians at Boston Medical Center in 2016, by the PD prevalence ratio of AA compared to Caucasians based on the Willis article. This expected rate was compared to the actual case ratio of AA compared to Caucasians with PD in our database.
Results
Of the 488 patients were in the movement disorders database, 327 patients were diagnosed with idiopathic PD and 161 were diagnosed with other neurological disorders. There were 45 patients of African descent (sub-Sahara, northernAfrica and African-American) in the database. Of these 45 patients, 18 or 40%
were diagnosed with idiopathic PD. There were 393 Caucasian patients in the 
Strengths and Limitations
Although this study provided a larger proportion of Africans-Americans compared with non-Hispanic Caucasians than other studies analyzing the prevalence ratio of patients with Parkinson's disease [1] [2], our sample size was small. In addition, all of the demographics at Boston Medical Center were not analyzed.
The demographics were obtained for all of the patients within the database and are summarized in Table 3 ; the sample size was too small for additional analysis by other demographic characteristics. The strength of the study is that all of 
Discussion
The dominant contributing factors in the prevalence of Parkinson's disease (PD)
include age, sex, race and geographic location [1] . An article reviewed the literature regarding racial difference in the prevalence of Parkinson's disease and how it may change the overall outcome for patients [7] . A recent systematic review of the literature analyzing racial disparities in PD analyzed the differences in PD diagnosis and treatment among AA compared to non-Hispanic Caucasians [9] . These disparities may erroneously lower the prevalence of PD in the AA population [10] . A few studies also analyzed the perception and knowledge of PD among racial and ethnic groups to obtain a better understanding of the disparities that were observed [4] [11] . There is however no detailed study of the physicians' perception of PD among diverse populations, so the biases that are affecting diagnosis are not well understood.
Our results further support Dahodwala et al.'s conclusion that racial differences in PD are not due to the clinical needs or appropriateness of care [2] . The lower prevalence of PD at Boston Medical Center may suggest referral bias with fewer African-Americans being referred by practitioners for evaluation and possible diagnosis of Parkinson's disease. This is important as there is a direct link between greater survival among PD patients and receiving care from a neurologist [8] . Therefore, it is essential to understand how PD patients are referred to Movement Disorders clinics to improve overall access for all ethnic and racial groups.
